ASW314

HPAST=

Features

- 16 dB Gain at 900 MHz
+ 21 dBm P1dB at 900 MHz

+ 44 dBm Output IP3 at 900 MHz

- 1.9 dB NF at 900 MHz
+ MTTF > 100 Years
- Single Supply

Typical Performance

Description

The ASW314, a power amplifier MMIC, has a high
linearity, high gain, and high efficiency over a wide
range of frequency, being suitable for use in both re-
ceiver and transmitter of telecommunication systems
up to 3 GHz. The amplifier is available in a SOT89
package and passes through the stringent DC, RF,
and reliability tests.

(Supply Voltage = +5V, To = +25 °C, Z, =50 Q)

Parameters Units Typical
Frequency MHz 5 150 900 1950 2700
Gain dB 13.7 16.2 16.0 14.5 14.5
S11 dB -13 -13 -20 -13 -18
S22 dB -12 -13 -15 -13 -11
Output IP3 dBm 409 419 442 432 38%
Noise Figure dB 2.9 1.7 1.9 3.0 3.1
Output P1dB dBm 20.0 22.0 21.0 23.0 20.5
Current mA 105 105 105 105 105
Device Voltage \ +5 +5 +5 +5 +5
1) OIP3 is measured with two tones at an output power of +10 dBm/tone separated by 1 MHz.
2) OIP3 is measured with two tones at an output power of +7 dBm/tone separated by 1 MHz.
3) OIP3 is measured with two tones at an output power of +4 dBm/tone separated by 1 MHz.
Product Specifications
Parameters Units Min Typ. Max
Testing Frequency MHz 900
Gain dB 15.0 16.0
S11 dB -20
S22 dB -15
Output IP3 dBm 41 44
Noise Figure dB 1.9 2.2
Output P1dB dBm 20 21
Current mA 85 105 125
Device Voltage \ +5
Absolute Maximum Ratings
Parameters Rating
Operating Case Temperature -40 to +85 °C
Storage Temperature -40 to +150 °C
Device Voltage +6V
Operating Junction Temperature +150 °C
I(rC]:?ll\Jlt El?cl):gcr)'r‘:\g::hed as in 900 MHz application circuit)* +23 dBm
Thermal Resistance 60 °C/W

* Please find the max. input power data from http://www.asb.co.kr/pdf/Maximum_Input_Power_Analysis.pdf

The max. input power, in principle, depends upon the application frequency and the matching circuit.

5 ~ 3000 MHz MMIC Amplifier

é » RoHS-compliant
/@ GREEN Package

ASW314

Package Style: SOT89

Application Circuit

- IF (80 ~ 450 MHz)

- 170 ~ 794 MHz

- LTE (698 ~ 787 MHz)

- CMMB

- 900 MHz

- LTE (1745 ~ 1860 MHz)
- 1880 ~ 2025 MHz

- 1950 MHz

- 2300 ~ 2400 MHz

- 2400 MHz

- 2700 MHz

- 800 ~ 1500 MHz
(MoCA, 50 Q)

- 900 ~ 2200 MHz
(SMATV, 50 Q)

- 20 ~ 3000 MHz

- 500~ 3000 MHz

- 5~ 1000 MHz

Pin Configuration

Pin No. | Function

1 RF IN

2 GND

3 RF OUT & Bias
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ASW314

5 ~ 3000 MHz MMIC Amplifier

Outline Drawing Part No.
D Svmbols Dimensions (In mm)
— Lot No. Y MIN NOM MAX
i / A 1.40 1.50 1.60
F 1] /| L 0.89 1.04 1.20
2 34// // b 0.36 0.42 0.48
/1 b1l 0.41 0.47 0.53
E j / C 0.38 0.40 0.43
ASW314 c D 4.40 450 4.60
PXXXX D1 1.40 1.60 1.75
Ej | E 3.64 4.25
LJ : E1l 2.40 2.50 2.60
2 3 - el 2.90 3.00 3.10
e ] \—‘—‘ H 0.35 0.40 0.45
= b S 0.65 0.75 0.85
= ] e 1.40 1.50 1.60
Pin No. Function
1 RF IN
To 2 GND
3 RF OUT & Bias

Mounting Recommendation (In mm)

O g O
6.4
PACKAGE DUTLINE .
< W O ]
13 o g o0 &3 Note: 1. The number and size of ground via holes in
. a circuit board is critical for thermal and RF
|
o grounding considerations.
— ﬁgﬁ — 2. We recommend that the ground via holes
|_| |_| be placed on the bottom of the lead pin 2
O and exposed pad of the device for better RF
o and thermal performance, as shown in the
’e drawing at the left side.
O O O mTo-a-t

ESD Classification & Moisture Sensitivity Level

ESD Classification

HBM Class 1A
Voltage Level: 400 V
MM Class A

Voltage Level: 50 V
CAUTION: ESD-sensitive device!

Moisture Sensitivity Level (MSL)
Level 3 at 260 °C reflow
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ASW314

5 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 80 150 350 450
APPLICATION CIRCUIT Magnitude S21 (dB) | 16.7 | 162 | 16.0 | 15.9
Magnitude S11 (dB) | -12 -13 -12 -12
Magnitude S22 (dB) | -12 -13 -12 -12
IF Output P1dB (dBm) 22 22 22 22
1)
80 ~ 450 MHz Output IP3% (dBm) 41 40 40 42
Noise Figure (dB) 1.7 1.7 1.9 2.0
SV Device Voltage (V) +5 +5 +5 +5
Current (mA) 105 105 105 105
1) OIP3 is measured with two tones at an output power of +10 dBm/tone sepa-
rated by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vs=5V O
O ASB Inc, O
http/ Swwwoskco ke
EB-89-a1
—
C4=1yF
———r
€3=100 pF
L2=390 nH
RF IN RF OUT o0 o T4 oo
© 1 ASW31 {f ° o o
C1=10 nF C2=10 nF o I GND
L1=390 nH o 5
< o
— e Q 4 o
' @ ° © O
o a
S-parameters & K-factor
20 0
15 [-\ -5
b e
MMM
5 -15
’ 100 200 300 400 500 e 0 100 200 300 400 500
Frequency (MHz) Frequency (MHz)
0 5
-5 \ ¢
. \ ﬁ/“v V\
A -10 L;
3 \ £, A
-15
1 LR~
220 0
100 200 300 400 500 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASW314

5 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 170 794
Magnitude S21 (dB) 16.1 15.8
APPLICATION CIRCUIT
Magnitude S11 (dB) -9 -9
Magnitude S22 (dB) -10 -10
170 ~ 794 MHz Output P1dB (dBm) 21.5 21.5
+5V Output IP3Y (dBm) 425 415
Noise Figure (dB) 1.6 1.8
Device Voltage (V) +5 +5
Current (mA) 105 105
1) OIP3 is measured with two tones at an output power of +7 dBm/tone
separated by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?2, 0.8T)
Vs=5V o o
o alllfe O
o o
oo [
i
C4=10uF
L1=100 nH
RE IN C1=1uF | C2=1pF RF OUT DDDDO%SDDD{JODDCIDGOOO
o I I SWa I I ° @@ Qoo
C3=0.75pF —— GHD
= ALZE Inc
httpf Fwwwioshocake
- D EB-89-A4 O
S-parameters & K-factor
20 0
-‘“\ \
15 5
@ /
= o ]
‘g 10 3 -10
o - »—M“‘"W
b
5 -15
0 20
0 200 400 600 800 1000 0 200 400 600 800 1000
Frequency (MHz) Frequency (MHz)
0 5
4
5
3
L
8 2
ﬁ \«\H_,,Mf g 2
15 |
. l
-20 0
0 200 400 600 800 1000 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASW314

5 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 698 ~ 787
APPLICATION CIRCUIT Vagniude S21(0B) | 189
Magnitude S11 (dB) -15
Magnitude S22 (dB) -18
LTE Output P1dB (dBm) 21.5
698 ~ 787 MHz Output IP3Y (dBm) 435
Noise Figure (dB) 2.0
+5V .
Device Voltage (V) +5
Current (mA) 105
1) OIP3 is measured with two tones at an output power of +7
dBm/tone separated by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vs=5V O
O ASB Inc. O
httpy/ /wwwash.cokr
— " FB-89-Al
C6=1 uF O
" [alNs] ; X o0
C5=68 pF 0000000 o0 000 OoC0OO0DO0
|y
% L2=18 nH
RFIN €2=100 pF | €3=100 pF RF OUT Tty v e eoee
o [l ASW313 {} o o0 © L8 oo
| 2 © GND
L1=10 nH — Cl=2pF —— C4=1.8pF o
L Il °
- - B
o
o

S-parameters & K-factor
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ASW314

APPLICATION CIRCUIT

CMMB
470 ~ 860 MHz
+5V
Schematic
Vs=5V
i
C5=1 pF
L1=18 nH
RF IN C1=100 pF | C2=100 pF RFOUT
o | [} ASW31 {1 o
L2=15 nH % ICS:Z pE I C4=1.8 pF

S-parameters & K-factor

25

20

15 /
10

Gain (dB)

0 200 400 600 800 1000
Frequency (MHz)

-10
-15 \
-20

-25

S22 (dB)

/

0 200 400 600 800 1000

Frequency (MHz)

5 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 470 860
Magnitude S21 (dB) 16.0 16.0
Magnitude S11 (dB) -12 -11
Magnitude S22 (dB) -13 -11
Output P1dB (dBm) 22.0 215
Output IP3Y (dBm) 425 43.0
Noise Figure (dB) 2.2 1.8
Device Voltage (V) +5 +5
Current (mA) 105 105

1) OIP3 is measured with two tones at an output power of +7 dBm/tone
separated by 1 MHz.

Board Layout (FR4, 40x40 mm?, 0.8T)

O ASE Inc. O

http://www.osh.cokr
EB-89-A1

[elie)
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Stability Factor
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ASW314

5 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 900
Magnitude S21 (dB) 16.0
APPLICATION CIRCUIT Magnitude S11 (dB) -20
Magnitude S22 (dB) -15
GSM / CDMA Output P1dB (dBm) 21
900 MH Output IP3Y (dBm) 44
g Noise Figure (dB) 1.9
+5V Device Voltage (V) +5
Current (mA) 105
1) OIP3 is measured with two tones at an output power of +7
dBm/tone separated by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vs=5V O
O A45B Inc. O
httpy/ /wwwash.cokr
| FB-89-41
C6=1 pF 00()0G
_| |_|" oo oo
C5=68 pF 00000000 00000000
L
L2=18 nH
Ct@ oo o000
RF IN C2=100 pF | % C3=100 pF RF OUT o0 =} L5 =]
o Il ASW31 i1 o o o
| GND
sl s}
L1=10 nH —C1=15pF — C4=15pF o o
I I o s
= = — o} de
- - - O o o S
a s]
S-parameters & K-factor
25 0
-5
20
/////// 10 //
pp——— e
Fuof N il
—25°% -25 - = 2 »/’ 77777 40
lg5% - / —25%
° \_ / ----|85%
W
0 -35 : ’/’
600 700 800 900 1000 1100 1200 600 700 800 900 1000 1100 1200
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0 5
-5 4
10 e / s
\\ - R _40% @ [
N\, / —25% e
-20 \ + 5 1
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ASW314

Current vs. Temperature

5 ~ 3000 MHz MMIC Amplifier

Gain vs. Temperature

19

160
18
140
17
— 120 —_—
£ L g . —
= T 16
g £
5 100 8
o 15
Frequency =|900 MHz
8 14
60 13
-60 -40 -20 0 20 40 60 80 100 -60 -40 -20 0 20 40 60 80 100
Temperature (°C) Temperature ("C)
P1dB vs. Temperature Output IP3 vs. Tone Power (Frequency = 900 MHz)
28 55
50
26
45 [ p— —
24 - L - e
£
T D 40
S 22 o
o = 35
3 2
= g
20 S 0
Frequency =900 MHz
18 25
16 20
-60 -40 -20 0 20 40 60 80 100 4 5 6 7 8 9 10 11 12 13
Temperature (°C) P, Per Tone (dBm)
CDMA ACPR - 1FA
-30
A Agilent 17:34:84 Oct 5, 2019 cdmalne Input
[ g
Base Ch Freq 900.000 MHz Input Port, %
ACPR 15-95R Aueragss: 28 |PASS 40
Base 30.60 dB
Ref 19.00 dBm Spectrum  (Total Pur Ref) -45
16.66
AP, RF Input —
dB/ Range g 50
MaxP Auto Man| 5
13.9 W M 1 E:/ s
Max Total Pwr [
Extfit 13.99 dBm O
30.6 < 0
Center 900.600 MHz Span 3.99 MHz —
= Input Atten
Total Pur Ref: 18.11 dBm/ 1.23 HHz 0.00 dB .65
ACPR
Lower Upper
Offset Freq Integ BW dBc dBm dBe dBm Ext RF Atten -70
756,88 kHz 30.00 kHz  -45.87 2696 4582 -26.01
1.95 MHz 30.88 kHz  -62.48 4437 -Be.7E  -42.50 5
IF Align Signal -2 0 2 4 6 8 10 12 14 16 18 20 22
Output Channel Power (dBm)
* Test Source : 1S-95, 9 ch. Forward 30 kHz Meas BW, 900 MHz /
750 kHz offset
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ASW314

5 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 1745 1860
Magnitude S21 (dB) 14.7 14.7
APPLICATION CIRCUIT Magnitude S11 (dB) -14 -14
Magnitude S22 (dB) -14 -14
LTE Output P1dB (dBm) 22 22
Output IP3Y (dBm) 41 40
1745 ~ 1860 MHz Noise Figure (dB) 2.8 2.7
+5V Device Voltage (V) +5 +5
Current (mA) 105 105
1) OIP3 is measured with two tones at an output power of +7 dBm/tone
separated by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vs=5V O
O ASE Inc, O
httpi/ Swwwashk.coke
| I EB-89-4A1
C6=1uF e
; 1O
C5=68 pF
L2=3.9 nH
[5] 00 D00
RF IN C2=3.3 pF | C3=100 pF RF OUT a s s} L6 aQ
o I} ASW314 [ o o o oD
‘ | o o
C1=0.75 pF=— L1=2.7nH - Ca=1.2pF 2 2
1 1 . ;
- = - = O a] * ] O
] o

S-parameters & K-factor
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ASW314

LTE ACLR - 10 MHz & 20 MHz

ACLR (dBc)
én
(6}

20 MHz BW

10 MHz BW

0 2 4

6 8

Output Power (dBm)
1) Test Source : LTE_FDD_test model 3.1, BW: 10 MHz & 20 MHz, Test Frequency: 1.8 GHz

LTE ACLR - 20 MHz

- Agilent 20:47:25 Jun 19, 2612

10 12

Meas Setup

Avg Number|
10

Ch Freq 1.8 GHz

Trig Free

Adj Channel Power On Off]
|[:enter 1.800000000 GHz | Avg Hode|
Exp Repeat
Ref -2.252 dBi +Atten 26 dB
«Svg 2 = Chan Integ BH
In 20.8000 MHz
g
18
gEf/st Offset/Limits))
0.45
dB
Meas Type,
Center 1.60 00 GHz Span 56 Mz || Vol Pr Ref
#Res BH 108 kHz #YBH 3 kHz Sheep 477 ms (661 pts) —
RMS Results Fraq Dffset  Ref BW  dBc LO%er gg 480 UPPer gim Optimize
Carrier Power  20.68 MHz  18.8@ MHz —45.21 3413 -45.61 ~33.02 Ref Level
1189 db /
20,4888 1Hz Hore
1 of 2|

5 ~ 3000 MHz MMIC Amplifier

2) Test Source : LTE_FDD_test model 3.1, BW: 20 MHz, Test Frequency: 1.8 GHz
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ASW314

5 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 1880 ~ 2025
Magnitude S21 (dB) 14.0
APPLICATION CIRCUIT Magnitude S11 (dB) -13
Magnitude S22 (dB) -13
Output P1dB (dBm 23
PCS P (dBm)
Output IP3Y (dBm) 42
1880 ~ 2025 MHz Noise Figure (dB) 3.0
+5V Device Voltage (V) +5
Current (mA) 105
1) OIP3 is measured with two tones at an output power of +7 dBm/tone
separated by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vs=5V O
O ASE Inc, O
httpi/ Swwwashk.coke
EB-89-41
_| |—||-
C6=1 uF :O
|
C5=68 pF
L2=3.9 nH
[s} r 0 00000
RF IN C2=3.3 pF | €3=100 pF RF OUT a6 o L6 PR
o Il ASW312 {1 o o o
| ) ° o GND
C1=0.75 pF—— L1=2.2nH —— C4=15pF o o
I o o
— = — — [&] a
T ' ' O o e O
ol o
S-parameters & K-factor
20 0
15 -5
/—_’—_h«'“‘\—x
o \\
c) ~
£ 10 g 10 v
(6] —
B \ /
: \V//
0 -20
1700 1800 1900 2000 2100 2200 1700 1800 1900 2000 2100 2200
Frequency (MHz) Frequency (MHz)
0 5
4 \
-5
S 3
% -10 L‘E \
B z,
. \H\\_\_\_\f n \¥///
1
722700 1800 1900 2000 2100 2200 0 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASW314

5 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 1950
Magnitude S21 (dB) 14.5
APPLICATION CIRCUIT Magnitude S11 (dB) 13
Magnitude S22 (dB) -13
WCDMA Output P1dB (dBm) 23
1)
Noise Figure (dB) 3.0
+ .
s>V Device Voltage (V) +5
Current (mA) 105
1) OIP3 is measured with two tones at an output power of +7 dBm/tone
separated by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vs=5V O
O ASE Inc, O
httpi/ Swwwashk.coke
EE-83-41
_| |—||-
C6=1 pF o
|
C5=68 pF
L2=3.9 nH
s] Cre 00D D000
RF IN C2=3.3 pF | €3=100 pF RF OUT a6 o fa¥ ooa
o Il ASW312 {1 o o o
| ) o o GNT)
C1=0.75 pF—— L1=2.2nH —— C4=15pF o o
I o o
= = L = o a
T ' ' O o e O
a o
S-parameters & K-factor
20 0
15 = ——
£ pat
ot -40°% )
—25%
5 s 25°%
-/85°% A
-185°%
2700 1800 1900 2000 2100 2200 2300 722700 1800 1900 2000 2100 2200 2300
Frequency (MHz) Frequency (MHz)
0 5
4
; e
= _ = 53
< A . -40° =
» \'\./ an @ \\\ | ™
N -|85°% 1
722700 1800 1900 2000 2100 2200 2300 0 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASW314

5 ~ 3000 MHz MMIC Amplifier

Current vs. Temperature Gain vs. Temperature
160 17
140 16
2 120 15
£ L g L
5 =
£ 100 8 14
(8]
Frequency =/1950 MHz
80 13
60 12
-60 -40 -20 0 20 40 60 80 100 -60 -40 -20 0 20 40 60 80 100
Temperature (°C) Temperature (°C)
P1dB vs. Temperature Output IP3 vs. Tone Power (Frequency = 1950 MHz)
28 50
45
26 \
40 I >
2 N
—~ 24 E
£ o
E — @ 35
z o
o = -
S 22 a —is-.
o 5 30
_ o ----- -40"c
Frequency =/1950 MHz —_— 5
20 25
-+-=85%C
18 20
-60 -40 -20 0 20 40 60 80 100 5 6 v 8 9 10 11 12 13
Temperature ("C) P, Per Tone (dBm)
WCDMA ACPR - 1FA
X -20
i Agilent 16:36:43 Oct 1, 2810 cdmalOne Input
[ -25
Base Ch Freq 2.00800 6Hz Input Port,
ACPR I5-958 Ausrages: 20 PASS -30
Center Freq 2.0AR0AARRA GHz 35
Ref 17.00 dBm Spectrum (Total Pur Ref)
10.60 -40
4B/ N T a v RF Input =
Range m -45
MaxP lFuto Man =)
17.2 W W — ~
Il x -50
Furfie | | Max Total Pwr %
g 17.22 dBm Q =5
Center 2.60086 GHz Span 3.99 MHz
= Input Atten -60
Total Pur Ref: 16.47 dBm/ 1.23 HHz 3.008 dB
ACPR Lower Upper 65
Offset Freq Integ BH dBc dBm dBc dBm Ext RF Btten 70
758.80 kHz 30.88 kHz  -45.91  -29.44  -45.28  -28.82
1.98 IMHz 30.66 kHz -64.43 -48.63 -BE.A7 -458.61 75
IF Aligh Signal -2 0 2 4 6 8 10 12 14 16 18 20 22
Output Channel Power (dBm)

* Test Source : 1S-95, 9 ch. Forward 30 kHz Meas BW, 2000 MHz /

750 kHz offset

13/23 ASB Inc. e sales@asbh.co.kr e Tel: +82-42-528-7225 July 2015



ASW314

APPLICATION CIRCUIT

WLAN
2300 ~ 2400 MHz
+5V
Schematic
Vs=5V O
BT
C5=1yF
1
C4=68 pF
L2=1.5nH
RF IN €226 pF RF OUT
I ASW314 I} o
Cim15 PF |
L1=2.7 nH I03=1'5 oF

S-parameters & K-factor

20
15
£ 10
V]
5
0
1800 2000 2200 2400 2600 2800 3000
Frequency (MHz)
[
5 //
-10 /
@
h=2
S /
& -15 \
N /
2 \L { \ /

5
1800 2000 2200 2400 2600

Frequency (MHz)

2800 3000

5 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 2300 2400
Magnitude S21 (dB) 14.4 14.5
Magnitude S11 (dB) -18 -18
Magnitude S22 (dB) -18 -15
Output P1dB (dBm) 215 215
Output IP3Y (dBm) 41.0 405
Noise Figure (dB) 2.6 2.6
Device Voltage (V) +5 +5
Current (mA) 105 105

separated by 1 MHz.

1) OIP3 is measured with two tones at an output power of +5 dBm/tone

Board Layout (FR4, 40x40 mm?, 0.8T)

ASB Inc.
http/ /www.osh.cokr

EB-89-Al

O

DOOO0DOO0O T 000000
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ASW314

5 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 2400
Magnitude S21 (dB) 14.5
APPLICATION CIRCUIT Magnitude S11 (dB) -15
Magnitude S22 (dB) -15
WLAN Output P1dB (dBm) 21.5
Output IP3Y (dBm) 40
2400 MHz Noise Figure (dB) 2.6
+5V Device Voltage (V) +5
Current (mA) 105
1) OIP3 is measured with two tones at an output power of +5 dBm/tone
separated by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)

Vs=5V Q O O
A58 Inc,

https Swwwoskco ke
EE-59-Al

C4=68 pF
L2=15nH
o TH OO0 000
RF IN 01|:|1.5 pF | C2=6 pF RF OUT o 3 o0
o ASW314) { | o o o
11 11
l o O GND
L1=2.7 nH C3=1.5 pF 2 @
I i
1 1 o o
- - - JENE O
o o
S-parameters & K-factor
20 0
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15
g — -10 ™ /
. 5
© o
& 15
5
: \/
0 25
1800 2000 2200 2400 2600 2800 3000 1800 2000 2200 2400 2600 2800 3000
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ASW314

5 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 2700
Magnitude S21 (dB) 14.5
APPLICATION CIRCUIT Magnitude S11 (dB) -18
Magnitude S22 (dB) -11
LTE Output P1dB (dBm) 20.5
1)
Noise Figure (dB) 3.1
BV Device Voltage (V) +5
Current (mA) 105
1) OIP3 is measured with two tones at an output power of +4 dBm/tone
separated by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vs=5V O
O ASB Inc. O
https Swwwoskco ke
EB-89-A1
Il DOG
C5=1 uF s s
i
C4=68 pF
L2=1.2 nH
L 00000
RF IN C1=1.5 pF | C2=3 pF RF OUT 3 s
I I o o

[o8 11 ASW314 17 |
L1=1.8 nH IC3:1.5 pF
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O CaQodo

20 0
-5
1 \ \\ /
o / \ 10
o \ /
po2
c o
£ 10 T 15
© —
—
n
-20
) \ K
-25 k /
0 -30
2200 2400 2600 2800 3000 3200 2200 2400 2600 2800 3000 3200
Frequency (MHz) Frequency (MHz)
0 SHT
/ 4 |
5 Pl
" / -
—~ \ / ]
[ o
T -10 i
N z
% 52
g
7}
15 ”\\ T
1
20 0
2200 2400 2600 2800 3000 3200 0 500 1000 1500 2000 2500 3000 3500
Frequency (MHz) Frequency (MHz)
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ASW314

5 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 800 1200 1500
APPLICATION CIRCUIT Magnitude S21 (dB) 155 155 15.1
Magnitude S11 (dB) -12 -17 -12
Magnitude S22 (dB) -18 -18 -13
MoCA Output P1dB (dBm) 22 22 22
1)
Noise Figure (dB) 2.4 2.0 2.0
+5V, 50 2 Device Voltage (V) +5 +5 +5
Current (mA) 105 105 105
1) OIP3 is measured with two tones at an output power of +7 dBm/tone separated
by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vs=5V O
O ASE Inc O
httpd Awwwash.cokr
EB-89-Al
——
C5=1 pF gOoc
_| |_||' oo iy (o]
C4=68 pF oo Q0000 0a0
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000000 HOOOO00D
RF IN C1=100 pF | % C2=100 pF RF OUT [e3e] o S oo
o I SW312 {1 o ) o
| o 5 GND
L1=6.80H = ——c3=1.5pF o o
:I: o =]
= = L [} Lde
= = = O o o O
[s] o
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ASW314

5 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 900 1500 2200
APPLICATION CIRCUIT Magnitude S21 (dB) 15.5 15.0 15.0
Magnitude S11 (dB) -8 -9 -20
Magnitude S22 (dB) -9 -9 -14
SMATV Output P1dB (dBm) 21.5 21.5 18.0
900 ~ 2200 MHz Output IP3Y (dBm) 43.0 41.0 385
45V 50 O Noise Figure (dB) 1.9 2.0 2.4
! Device Voltage (V) +5 +5 +5
Current (mA) 105 105 105
1) OIP3 is measured with two tones at an output power of +7 dBm/tone separated
by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vs=5V O
O A5B Inc, O
http/ Swww.oshcokr
— EB-89-Al
C5=1 yF
—— " SO0
C4=68 pF i
o0 < 0
IZ.Smm (o] o000 00
L2=27 nH
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C3=12pF—— o
'|_' o
— [o)
° o]
O
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ASW314

5 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 20 1000 | 2000 | 3000
Magnitude S21 (dB) 14.0 | 14.0 | 135 | 13.0
APPLICATION CIRCUIT Magnitude S11 (dB) -10.0 | -10.0 | -7.0 | -17.0
Magnitude S22 (dB) 70 | -90 | -65 | -65
ONU & Wideband Output P1dB (dBm) 215 | 215 | 20.0 | 185
Output IP3 (dBm)® 430 | 415 | 395 | 36.0
20 ~ 3000 MHz Noise Figure (dB) 34 |30 |25 |34
+5V Device Voltage (V) +5 +5 +5 +5
Current (mA) 105 | 105 | 105 | 105
1) OIP3 is measured with two tones at an output power of +7 dBm/tone separat-
ed by 1 MHz.

Board Layout (FR4, 40x40 mm?, 0.8T)
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O ASE Inc, O
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ASW314

5 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 500 900 | 2000 | 3000
Magnitude S21 (dB) 150 | 15.0 | 135 | 14.0
APPLICATION CIRCUIT Magnitude S11 (dB) 7 -8 7 -13
Magnitude S22 (dB) -8 -10 -7 -7
SMATV & Wideband Output P1dB (dBm) 21 21 19 18
Output IP3 (dBm)? 45 45 41 36
500 ~ 3000 MHz Noise Figure (dB) 19 |20 |23 |31
+5V Device Voltage (V) +5 +5 +5 +5
Current (mA) 105 105 | 105 | 105

1) OIP3 is measured with two tones at an output power of +7 dBm/tone sepa-
rated by 1 MHz.

Schematic Ves5 Vo Board Layout (FR4, 40x40 mm?, 0.8T)
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EB-89-Al
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ASW314

5 ~ 3000 MHz MMIC Amplifier

Frequency (MHz) 5 50 1000
Magnitude S21 (dB) 13.7 13.8 12.6
APPLICATION CIRCUIT Magnitude S11 (dB) -13 -20 -13
Magnitude S22 (dB) -12 -20 -11
IF Output P1dB (dBm) 20 21 21
1) 1) 2)
5 ~ 1000 MHz Output IP3 (dBm) 40 40 39
Noise Figure (dB) 2.9 2.2 2.7
SV Device Voltage (V) +5 +5 +5
Current (mA) 105 105 105
1) OIP3 is measured with two tones at an output power of +10 dBm/tone separat-
ed by 1 MHz.
2) OIP3 is measured with two tones at an output power of +7 dBm/tone separated
by 1 MHz.
Schematic Board Layout (FR4, 40x40 mm?, 0.8T)
Vs=5V
< =]
O ol e O
o o
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i
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L2=15 uH
L1=15 uH
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ASW314

Performance with

varying Vpevice

5 ~ 3000 MHz MMIC Amplifier

Voevice | Current | Freq. Gain s11 S22 oIP3 P1dB NF
) (MA) (MHz) (dB) (dB) (dB) (dBm) (dBm) (dB)
150 16.4 -13.7 -13.8 40.0 22.8 1.65
5.0 105 900 16.2 -22.7 -15.4 45.6 21.6 1.86
1950 14.6 -17.8 115 445 23.7 2.92
150 16.4 -14.1 -14.1 427 21.7 1.62
46 95 900 16.1 -23.0 -15.9 435 21.4 1.76
1950 14.6 -15.6 -13.3 417 23.0 2.85
150 16.4 -14.1 -14.2 425 21.5 1.64
4.3 85 900 16.0 -23.0 -15.7 412 20.0 1.73
1950 14.6 -15.8 -13.0 38.0 21.6 2.83
150 16.3 -13.9 -14.1 427 20.6 1.64
3.95 75 900 15.9 -22.5 -15.6 38.3 19.1 1.72
1950 14.5 -15.8 -12.6 35.6 20.6 2.80
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ASW314

Recommended Soldering Reflow Profile

5 ~ 3000 MHz MMIC Amplifier

20~40 sec
260 °C — e
Ramp-up
(3°Clsec) Ramp-down
(6 °Clsec)
200 °C
150 °C
60~180 sec
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